The perovskite manganites, R 1−x A x MnO 3 , where R is a trivalent rare earth element (La, Pr, Nd, Sm etc.) and A is a divalent alkaline earth element (Ca, Sr), are strongly correlated electron systems distinguished by their large variety of magnetic and electronic states. Three types of order are observed: charge order (CO) of the Mn 3+ and Mn 4+ charges; orbital order (OO) of the manganese 3d orbitals and antiferromagnetic (AF) or ferromagnetic (FM) order of the magnetic moments [1] . The various types of order are related, e.g. the onset of orbital order induces an antiferromagnetic order with the same symmetry. Preparation of the powder samples is described elsewhere [3] , [6] . The neutron diffraction data presented here were performed at ILL and are part of a detailed study to determine the crystallographic structure, charge order and magnetic transitions in zero field. The magnetic phase diagrams of our samples constructed from static magnetization data in fields up to 23T are in agreement with those of Tokunaga et al [7] . The X band (9.4GHz) and Q band (35GHz) ESR spectra were recorded with conventional Brucker spectrometers on few mg loosely packed powder samples with 7µm typical grain size. A home made spectrometer [8] was used at higher frequencies (95 − 475GHz) with a superconducting magnet up to 12T
and a resistive magnet for higher fields. The sample was pressed into 9mm diameter, 0.9mm thick pellets with a density of 82% for the high field ESR measurements. The magnetic field was oriented along the axis of the cylindrical pellet. In this geometry, the demagnetizing fields shift the resonance to higher fields by δH dem ≃ µ 0 M and the shift data were corrected accordingly using the static magnetization, M, measured on the same sample.
The ground states in zero magnetic field are FM and AF for the x = 0.3 and x = 0.5 compounds respectively. In the x = 0.3 compound, the paramagnetic CO state orders below
In the x = 0.5 compound, the transition to the paramagnetic CO state at T CO = 250K is well above the AF ordering temperature,
T N = 160K in zero magnetic field. A magnetic field of about 15T is required to stabilize the FM state below 275K. In this high field, the CO state is entirely suppressed. of both components are large and negative. We note that the unusual features of the resonance, the double peaked shape and large shift, are specific to manganites containing Nd. In La 0.67 Ca 0.33 MnO 3 , a compound that is ferromagnetic below 280K, the ESR of an epitaxial film showed no unusual feature [9] . In this case the spectrum in the ferromagnetic phase could be described by demagnetization effects and a relatively small magnetic anisotropy.
Long range structural or magnetic phase inhomogeneities may lead to spectra with several components as observed in The large shift with temperature of all components of the spectra in the FM state of Nd 1−x Ca x MnO 3 for both x = 0.3 and 0.5 indicate that these are phase homogeneous compounds. We suggest that the spectra below T C are the ferromagnetic resonance of the ferromagnetically ordered Mn moments weakly coupled by a ferromagnetic exchange to the paramagnetic Nd moments. As discussed above the neutron diffraction and magnetization data show that Nd moments are weakly coupled to the Mn ferromagnetic system. We assume that this coupling is so weak that Nd and Mn do not have a common resonance. This will happen if the spin lattice relaxation of Nd due to e.g. phonons is sufficiently rapid so that there is no bottleneck between the Mn and Nd subsystems. The spin relaxation and g factor anisotropy broadens the Nd ESR beyond observability. The shift of the Mn ferromagnetic resonance is then due to the exchange interaction between Nd and Mn:
The observed anisotropy for δH M n results from the Nd g anisotropy.
In Fig.2 In both samples the Nd susceptibility increases faster than 1/T at low T while the Mn moments are nearly saturated. This shows that Nd orders ferromagnetically at much lower temperature than Mn and confirms that the coupling of the Nd to the Mn ordered lattice is weak, and much weaker in the AF state than in the FM state.
We examine now the low field, paramagnetic CO phase of Nd 0.5 Ca 0.5 MnO 3 . The above discussion shows clearly the kind of spectrum expected from phase separated FM domains within the PM state: if long range FM domains existed in this material then these would be detected as separate lines or at least as an increased tail at the low field side of the spectra since the Nd moments shift the Mn ESR strongly to lower fields. Fig.4 presents typical spectra taken in the CO phase of Nd 0.5 Ca 0.5 MnO 3 as well as the temperature dependence of the line position. The susceptibility measured by ESR follows the general trend of the static magnetic susceptibility (Fig.1b) , the difference is due to the Nd contribution which is not present in the ESR susceptibility. It is clear that the ESR spectra, in the CO phase at We thank P.Monod for helpful discussions on the ESR results. We also acknowledge A. Fig.1a ) and x = 0.5 (Fig.1b) . The magnetic and charge order transitions have been determined by neutron diffraction at zero field. 
